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elements can cause the disruption of the atomic nuclei, leading to the
ejection of fragments of the atom with such velocities that their
presence may be detected by the scintillation method.

Rutherford in 1919 extended an observation by Marsden (1914),
according to which the protons (H-nuclei) ejected by the a-particles
of Ra-C by collision with hydrogen atoms had a range of about 28 cm.
in air as determined by the scintillation method on a zinc sulphide
screen, whilst the range of the a-particle is about 7 cm. The identity
of the long range particles with H-nuclei was established by the
measurement of e/m by deflexion in electric and magnetic fields.

Rutherford, partly in collaboration with Chadwick, showed that
long range protons are also produced by the bombardment of boron,
nitrogen, fluorine, sodium, aluminium and phosphorus by a-rays, and
thus provided a proof that the nuclei of these atoms contain H-nuclei
or protons, and at the same time gave the first definite case of artificial
disintegration of an element. The number of atoms disintegrated is
exceedingly small.

Blackett (1922) by the Wilson method (p. 403) obtained photographs
of collisions involving the expulsion of protons from atoms. When a-
particles {mass 4 ; nuclear charge 2) bombard nitrogen atoms (mass
14 ; nuclear charge 7) they apparently enter the nucleus of the atom,
producing a particle of mass 14+4=18 and nuclear charge 7+2 = 9,
i.e. an isotope of fluorine (atomic number = 9). This nucleus emits
a proton (mass 1 ; charge 1), leaving a nucleus of mass 18-1 = 17
and charge 9-1 = 8, i.e. an isotope of oxygen (atomic number = 8).
The branch at the end of the a-ray track shows only two prongs,
corresponding with the H-particle and the new nucleus. This is an
example of the artificial building up of an element (oxygen) from a
lighter element (nitrogen), and is represented as follows, the lower
figures giving the charges, and the upper the masses, of the nuclei :

In what follows we denote the neutron by $1, the negative electron by j3~,
and the positive electron (positron) by jS~K D and T denote deuterium
(SH) and tritium (3H) nuclei. Neutrons are formed by the action of a-rays
on beryllium, when presumably carbon is also produced ;

Some examples of nuclear transformations are :

In some cases alternative changes may occur :